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WU withdnwn vu 8.9 cm rather than the 30-cm length used in 
our previoua itudier* 

Endothelial Call Counts 

(Counts of Anocleer Endothelial Cod Csrcsssos) 

The method of Hladovec and Rossmann 1 ’' waa used. Nine 
milliliters of venous blood was collected in a siliconized centrifuge 
tube that contained 1 mL of 3,8% Lnsodium citrate and mixed. 
Centrifugation at 4*C and 396 g (middle of the tube) for 20 minutes 
removed the erythrocyte* and leukocytes. One milliliter of the 
supernatant was mixed with 0.2 mL of adenoaine 5-diphosphate, 
disodium salt (1 mg/mL) and mechanically shaken for ten minutes. 
Another centrifugation at 396 g for 20 minutes removed the 
platelet aggregates. The supernatant was then centrifuged at 
2100 g for 20 minutes. After suspension of the sediment in 0.1 mL 
of physiologic saline by stirring with a siliconized glass rod, four 
Neubauer chambers were filled with the suspension, and the 
endothelial cells were counted using phase-contrast microscopy 
Results were expressed as the mean cell count of the four 0.9 -mX 
chambers. 

On two occasions, we evaluated the possibility that the cells 
counted as endothelial cells might instead be megakaryocyte 
fragments. The cells were transferred from the saline suspensions 
to glass slides by centrifugation (Cytospin, Shaadon Southern 
Instruments, Inc, Birmingham, AixX The slides were incubated 
for 45 minutes with mouse monoclonal anti-human platelet gly¬ 
coprotein lb antibody (Dsko Corp, Sants Barbara, Calif) that was 
diluted in phosphate-buffered saline to s concentration of 16.5 ixg 
of antibody protein per milliliter, washed with phosphate-buffered 
saline, incubated for 45 minutes with goat anti-mouse IgG fluo¬ 
rescein conjugate (Boehringer Mannheim, Indianapolis) that waa 
diluted to a concentration of 94 Mg of antibody protein per millili ter, 
and washed again. Fluorescence microscopy revealed no fluores¬ 
cence of the endothelial cell preparations while simultaneously 
processed slides on which human bone marrow aspirates had been 
smeared showed strong fluorescence of large cells that were 
presumed to be megakaryocytes. 

Plasms nicotine 

A portion of the platelet-rich plasma, prepared in the first 
centrifugation in the procedure for endothelial cell counting, was 
kept frozen at -8CTC until it was thawed for extraction and 
preparation for gas chromatography by the method of Fbyerabend 
and Russell, u using an instrument that was equipped with a. 
nitrogen-phosphorus detector (Aerograph 1400, Vartan Instru¬ 
ments Divisionj Walnut Greek, CaiifX The length of the column 
was 90 an. Column temperature was 15CTC. The method was not 
otherwise modified from the original.* The means of duplicate 
assays of each sample of plasma were used for statistical analysis. 

Csftoiyhifnoglohln 

B. >d was taken into a heparinized syringe for determination of 
the earboxyhemoglobin level by spectrophotometry (11-282 
CO-oximeter, Instrumentation Laborktoriea, Lexington, MassX 

Statistical Anafyafti 

Two-tailed Wilcox on signed-rank testa were used to determine 
the significance of the differences between the means of the paired 
variables shown in the Table and in Figs 1 through 4. Confidence 
intervals of the differences were calculated according to Gardner 
and Al tm a n * The Spearman rank correlation coefficient was used 
as a measure of the association between variables. 

RESULTS 

The Table shows the mean values of each variable before 
and after the control period. No significant differences 
occurred (P>.2 for each comparisonX 

Figure 1 shows that the platelet aggregate ratio of each 
of the ten subjects was lower after than before passive 
smoking. The mean values (± 1 SD) were 0.87 ±0.06 before 
and 0.78 ±0.07 after passive smoking, with a mean differ¬ 
ence of 0.09 and a 96% confidence interval of 0.OS to 0.15. 

Figure 2 shows that the endothelial cell count was always 

Arch Intern Med—VW 149, February 1969 




Fig 1.—FtateMt aggregate ratio* before and after passive smoking. 


higher after than before passive smoking. Mean values 
(± 1 SD) before and after were 2.8 ±0.9 and 3.7 ±1.1 per 
counting chamber, respectively, with a mean difference of 
0.9 per chamber and a 96% confidence interval of 0 to 1.8 
per chamber. 

Figure 3 shows that nicotine was not detectable in the 
plasma of any subject before passive smoking and was 
present in the plasma of ail but one subject after completion 
of the 20-minute period of passive smoking. The mean 
concentration (±1 SD) after passive smoking was 
2.8 ± 1.2 ng/mL. 

Figure 4 shows that the carboryhemoglobin level was 
higher after passive smoking in all but one subject, whose 
value was unchanged. Mean values (±1 SD) were 
0.9% ±0.3% before and 1.3% ±0.6% after passive smoking, 
with a mean difference of 0.4% and a 96% confidence 
interval of 0% to 0.8%. 4 

After passive smoking, the percent earboxy hemoglobin 
level did not correlate significantly (F*>.60) with the 
platelet aggregate ratio or the endothelial cell count. The 
correlation coefficient between the change in the earboxy- 
hemoglobin level from before to after passive smoking and 
the corresponding change in the endothelial cell count waa 
.78 (Pc.OlX while the change in the carboxyhemoglobin 
level was not significantly {F>.SO) correlated with that of 
the platelet aggregate ratio. Neither the plasma nicotine 
concentration after passive smoking nor its change from 
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Fig 2 .—Endothelial ceil count* befwe and after passive smoking. 



Fig 3.—Plasma nicotine c once ntrati ons before and attar passive 

Vir-; 


be/ore to after passive amoking was significantly (P>. 20) 
correlated with the corresponding values of the platelet 
aggregate ratio or the endothelial call count. 

COMMENT 

Hladovec and Ros*mann ,T described a simple method for 
the quantitation of anudear carcasses of endothelial cells 
in blood. The identity of endothelial calls was baaed on 



F$ 4.—Carboxyt*emogJob*n levwts before and after paaaiva amok- 
rig 


their morphologic similarity to cells that were scraped 
from the endothelium, with the exception that the cells 
isolated from blood had no nuclei. Takahashi and Harker* 
added cultured human endothelial cells to blood and recov¬ 
ered them from mononuclear cell fractions in which they 
were identified by the presence of factor VIUnrelated 
antigen as a cell marker. They detected no endothelial cell* 
in roononucltiar cell fractions of venous blood from ten. 
normal subjects. Using the method of Hladovec and Rose- 
mmn 17 we»» found endothelial cells in the venous blood of 
normal men and women and men with coronary artery 
disease. Since, like Hladovec and Rossmann,” we saw no 
nuclei in these cells, there is no conflict with the report of 
Takahashi and Harker* of the absence of endothelial cell* 
from mononuclear cell fractions. In a previous study* we 
identified the anuclear cells as endothelial by their fluores¬ 
cence after incubation with fluorescein-labeled anti-human 
factor VIII-related antigen antibody and by the lack of 
fluorescence of the epithelium in simultaneously incubated 
sections of human skin. 

The present study showing that brief passive exposure 
to tobacco smoke under naturally occurring environmental 
conditions has consistent acute effects on the endothelium 
and platelets, was limited to a group of ten healthy male 
nonamokers. It seems likely that this small group may be 
representative of the general population since we observed 
similar effects of active smoking on healthy male and 
female naive smokers,* healthy male* and female UWD. 
and L.S., unpublished data, 1962) habitual smokers, and 
male habitual smokers with coronary artery disease.**" 
Other workers nave shown that passive smoking by non- 
smokers lowers platelet sensitivity to the antiaggregatory 
effect of prostacyelia." 

Although s statistically significant correlation between 
the change in the endothelial cell count and the change in 
the carboxyhemoglobin level from before to after passive 
smoking was found, there was not a significant correlation 
between these varisbles after passive smoking. previ¬ 
ously found that smoking tobacco cigarette* had a much 
greater effect on both platelets and the endothelium than 
did smoking cigarette* that contained no nicotine.* The 
relative importance of carbon monoxide, nicotine, and the 
many other components of tobacco smoke as causes of the 
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observed effects on platelets and the endothelium remains 
unclear. 

The significance of enhanced platelet aggregate forma¬ 
tion and an increased concentration of anuclear carcasses 
of endothelial ! cells in blood after passive smoking is not 
known: However, both platelet activation* and endothelial 
damage* are prominent among the mechanisms thought to 
be involved in atherosclerosis and arterial thrombosis. 
Epidemiologic studies are needed to determine whether 
repeated episodes of passive exposure to tobacco smoke 
during a period of years enhance the development of 
atherosclerosis and its complications in nonsmokers. A 
large Japanese study® indicated that nonsmoking wives of 


heavy smokers had a higher risk of developing lung cancer, 
while the husbands’ smoking habit did not affect their 
wives’ risk of dying of ischemic heart disease. Stock* 
suggested that Japanese people may be protected from 
fatal coronary heart disease by a high dietary intake of 
eicosapenlaenoic acid. We hope that our work will be an 
impetus to the develbpment of epidemiologic investigations 
of a possible relationship between passive smoking and 
vascular diseases in Western countries. 


Thu work m supported by s gram from Lb* American Heart Association, 
Kaa—ft Affiliate, Tbpefcft, and by the Veteran* Adnumairmtion. 


1. Strong JP, Richard* ML: Cigarette smoking and atherosclerosis in 
autopaied men. AtA*ro*ei*ro*u 197023:451-476. 

2. Arootrw WS: Effect of rigaretu smoking and of carbon monoxide on 
coronary heart disease. Chart 1976;70:514-618. 

3. DoU R Pete R: Mortality in relation to amokiag: 20 yean’ obaervationa 
on maJf Bntiab doctors. BrMtdJCltn H— 19742:1525-1636. 

4 KanneJ WB' Update on the roW of afarttte smoking in coronary 
artery disease. Am Hoan J 1961:101:319-328. 

5. Roe* R: The pathogenesis of atheroacierou an update. N Engl J 
Mrc 1966:314:488-500. 

6. Poster V Gheeebro JH: Antithrombotic therapy: Role of piaieiet- 
inhibitor drugs: I. Current concept* of thrum bogeneeia: Role of platelet*. 
MagoCltn Pnx 1961:56:102-112. 

7i Pferovsky I. Hladavec J: Suppreaaion of the desquamating effect of 
smoking on the human endothelium by bydroxyetbylrutoaidea. BLood 
\k*MU 1979; 16239-240. 

8. Dm* JW, Shelton L. Eifenberg DA. at si: Effect* of tobeceo and non- 
tobacco cigarette smoking on endothelium and piaieieu. C/m Pharmacol 
Thar 1965:371529-533. 

9. Davis JW Shelton L. Eigenberg DA, et al: Lack of effect of aaptnn on 
cigarette imoke—induced upon—e in orculafmg endothelial cells. Haamo- 
muuu iBr7a7.-«6-«». 

10. Ditu JW, Shelton L. Hartman OR. et al: Smoking-induced change* 
is endothelium and platelet* art not affected by hydro*yethyirutoeidaa. Br 
J Erp huhol 1966;67:765-771. 

11. Renaod S. Blache D, Dumont E, et nli Platelet function after cigarette 
smoking in relation to nicotine and carbon monoxide. Clin Pharmacol Thar 
1984:36.389-396. 

12. Deris JW. Hartman CR. Lewi* HD Jr. et al; Cigarette smokmg- 


induced enhancement of platelet function: Lack of prevention by aepmn in 
men with coronary artery disease. J Lab Clin Mod 1986,106:479-483. 

12. Hoegg UR: Cigarette smoke in dosed spaces, Env\m Hoalth 
Arepert 19722:117-128. 

14. Wu JUC, Honk JC: A new method for the quantitative detection of 
platelet aggregate* in patient* with arterial insufficiency Lancet 19742.-924- 
926. 

15. Rohrer TP, Pfiater B, Weber C. et al- Validity of the Wu-Hoak method 
for the quantitative determination of platelet aggregation in n vo. Btut 
197826:15-20. 

16. K o h a nn a PH, Smith MH. Salman EW: Do patient* with chropiboem- 
bolie diaease have euntiaUng platelet aggregate** Blood 1964*4206-209 

17 Hladuvac J, Roeamann P: Circulating endothelial cells isolated to¬ 
gether with platelet* and the experimental modification of their count* m 
rats. Thromb Rs.t 1973 J.-665-674. 

18. Feyerahend C, Ruaaeil MAH: Improved gae-chromatographicmethod 
and mieroextractioB technique for the measurement of mcoone in biological 
fluid*. J Pharm Pharmacol 197921:73-78. 

19. Gardner Ml Altman DG: Confidence interval* rather than P values: 
Estimation rather than hypothesis tasting. Br Mod J Clin Bat 1986292:746- 
750. 

20. Tskahaahi H. Harter LA: Measurement of human endothelial ceils 
in whole blood. Tkromb Rot 196321:1-12. 

21. Burghuber OC. Punaengruber C, Sunanger H, et all Platelet sensi¬ 
tivity to prostacyclin in smokers and non-smokers. Chart 1986:90:34-38. 

22. Hirayama T: No©-smoking wives of heavy smokers here s higher nsk 
of lung cancer. A study from Japan. Br Mod J Clin Am 1961282:183-185. 

23. Stock SL: Passive amoking and nicotine. Laaort 19612:1044. 


I 


Arch Inrtem Mad-Vol 149, F*frru®ry 1969 


Piww Smoking—Dev* tt A 369 


Source: https://www.industrydocuments.ucsf.edu/docs/pnpxOOOO 


2023512244 



